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This series of articles is a joint editorial initiative of ETEnergyworld and CSTEP. It will discuss some 

of the key sectors in terms of their contribution to India's total greenhouse gas emissions. In the 

first part of this series, we discussed the transport sector from a climate point of view and argued 

that a transport decarbonisation strategy should include diverse options for all segments to 

complement electrification. Here, we will discuss the strategies required (or already in place) in the 

agriculture and buildings sectors. 

 

Agriculture 

 

According to the Economic Survey 2021-22 (ES), the agriculture sector was the least affected by 

the pandemic in terms of output. The sector’s expenditure allocation in the Union Budget 2022-23 

has increased marginally (~5% higher than the revised estimate for 2021-22), with an emphasis on 

promoting digital and high-tech farm services and agro-based start-ups. There has been no direct 

reference to the promise of doubling farmers’ income by 2022, but the use of crop residues in 

thermal power plants or for biofuel production could have an impact. Agriculture is a vast sector 

with a variety of players. Here we focus on the sector’s emissions and energy demand. 

 

Direct greenhouse gas (GHG) emissions from agriculture come from nitrous oxide (N 2 O) from 

fertiliser application and methane from livestock and rice cultivation. Indirect GHG emissions 

come from energy consumed for irrigation and farm mechanisation. In 2022, direct emissions are 

expected to be ~410 million tonnes of carbon dioxide equivalent (Mt CO 2 e), accounting for 

almost 70% of the sectoral total (see Figure 1) and 14% of India’s total emissions according to 

modelling done at the Center for Study of Science, Technology and Policy (CSTEP) using the 

Sustainable Alternative Futures for India (SAFARI) model. 
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Much of the direct emissions from agriculture are hard to abate. Methods typically employed to 

reduce rice methane emissions, such as controlled/intermittent irrigation, have been found to 

increase N 2 O emissions, leading to a net increase in GHG emissions. The focus of climate action 

in this sector, therefore, has largely been on the reduction of energy-related emissions.  

 

The largest share of agricultural energy demand comes from pumping for irrigation. More than 80 

per cent of India’s water demand comes from agriculture, 40% of which is from rice cultivation. In 

her budget speech, the Finance Minister announced that 2023 will be the year of millets and 

support will be provided to enhance its production and consumption. Promoting millets as an 

alternative to rice can reduce water demand and rice methane emissions. If, by 2050, 20% of rice 

in our diets (and consequently production) is replaced with coarse cereals such as millets, annual 

rice methane emissions could reduce by 13% and annual water consumption by 20 billion cubic 

metres, which is the annual water demand from a metro/city such as Bengaluru. Improving the 

yield of millets should be prioritised through the development of better crop varieties or 

strategies such as micro-irrigation, which also help reduce energy demand and groundwater 

exploitation. 

Increased budgetary allocation for solar pumps via the PM-KUSUM scheme (at INR 1,715 crores) is 

another positive step towards decarbonising the sector. However, studies have shown that the 

promotion of solar pumps through aggressive subsidies (particularly off-grid) in water-scarce areas 

has led to drastic drops in groundwater levels. Therefore, aquifer levels should be one of the 

considerations while implementing this scheme. 

 

While there was no reference to adaptation in this year’s budget speech, promoting chemical-free 
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natural farming and millets across the country would avoid fertiliser-related emissions while 

building resilience. In addition, the development of a transition plan to ensure food security and 

reskilling of farmers and others that move away from agriculture-related activities into cities are 

crucial. 

 

Buildings 

 

Urbanisation is expected to reach ~52% by 2050, and buildings and infrastructure construction will 

drive most of the increase in energy demand and emissions. Direct emissions from the buildings 

sector are mainly from fuels used for cooking. The use of biomass as a cooking fuel causes indoor 

air pollution and associated health problems. The LPG subsidy provided by the government aimed 

at reducing the use of biomass despite the fact that higher LPG usage would lead to a rise in 

India’s total GHG emissions, as access to energy for household use is a non-negotiable 

development goal. However, Budget 2022-23 reduced the allocation for LPG subsidies, which is 

likely to affect access. Cooking-related GHG emissions today are less than 2% of India’s total 

emissions. The buildings sector’s contributions are more via indirect emissions. 

 

Indirect emissions come from electricity consumption and the GHG footprint of construction 

materials used. India’s buildings sector contributes to ~40% of the country’s electricity demand 

compared to agriculture, which contributes to 18%. Almost half of the electricity demand in 

buildings is for space cooling. With rising temperatures and increasing incomes, the demand for 

air conditioners is expected to increase exponentially. Sustainable cooling solutions, such as the 

use of construction materials with better thermal properties, improved ventilation, and overall 

urban planning with increased green spaces, will be crucial to reducing the electricity demand and 

consequently the (indirect) emissions from this sector. 

 

Budgetary allocation to the Ministry of Housing and Urban Affairs saw an increase of 40% 

compared to the previous year to support increased construction. The construction sector is one 

of the key drivers of India’s economic growth and a major employer, but it is also emissions-

intensive (particularly because of steel and cement production). Increased construction can raise 

GDP and employment but lead to an increase in India’s total emissions. Cement and steel 

industries contribute to more than 70% of GHG emissions from the industries sector (energy and 

process emissions). Until it is feasible to electrify very high-heat processes (used in cement and 

steel production) or produce sufficient green hydrogen, most of these emissions will remain hard 

to abate. Even with electrification and hydrogen use, cement process emissions (400-500 Mt CO 2 

per year post-2050) are likely to remain unabated. Therefore, demand-side management through 

the use of better construction materials, recycling and adoption of circular economy principles, 

and sustainable urban planning would be important for decarbonising these sectors. The expert 

committee expected to be formed to aid holistic urban planning should include climate experts to 

ensure that the GHG footprint is minimised and resilience measures are included without 
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compromising on development goals such as affordable housing and thermal comfort. 

 

The choice of construction materials can affect cooling demand and industrial emissions. Reducing 

rice cultivation can save water, electricity, and methane emissions. Promoting solar pumps 

through subsidies can reduce electricity emissions but could lead to groundwater exploitation. 

Considering such cross-sectoral interlinkages is therefore important while developing a 

sustainable decarbonisation strategy for India that has minimal trade-offs. 

 

(The authors works in the area of Climate, Environment and Sustainability at the Centre for Study 

of Science, Technology and Policy (CSTEP), a research-based think tank.) 


